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Abstract of JP2000259445 
PROBLEM TO BE SOLVED: To enable high- 
speed exact simulation by using an Instruction 
Set Simulator(ISS) for the part nearer to a 
hardware and using a host machine native 
environment for an application to be run by a 
CPU. SOLUTION: In a hardware development 
environment 2, the LSI (ASIC) of a part other 
than a target CPU is simulated and verified 
and in a software development environment 1 , 
the hardware at the part of the target CPU is 
simulated by the ISS and verified. In a 
program to be run by the target CPU, an OS or 
device driver for directly operating the 
hardware is compiled for the target CPU and 
since there is no hardware dependency and 
simulation accuracy is not required, the 
application to be run in spite of the hardware is 
compiled in host machine native state and run 
on a host. 
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I3CP UWfHHl y h lAfcv SaU-^?:ffl (AT > 
;iI/-->3>S}tK A-Fc>x7£BigiMffilLftlA 

[»#E3] iEySaU-^M^ hy#i/a > • 10 
x7i:(l, xA-TT. K7-f A, OS£#frC 

t"*»*a i ~ 3 (D^tMMzmmo ->s 3. u--> 3 > 

[»*S5] CPUM0A-h*fx7liA-K7x7 

75IWHt5V7 K>7x7teCPUCDift^-fey h£ 

ffl Wc-> 5 a l/-^fflUIyS a l/-> 3 y^ff^- 20 

A- h* £ x 7 &£ttlfflH LtS. <A7 7 h -7 x 7 h * 

7 h9x7/A-K7x7lBB->5al/->3>M. 
[»*«6] wftBCPU©*77-fe7-r ; S^ ; & , J^. if 

*S5{rg2«(D77 h7x7/A-F7x7BiySa 
|y— ->3 >7jffi= 

[Ii#«7] Mffiv'3aU-^t'-1'>7xh57->3> • 
fey h • '>5al/-^4fflli5itSI*lt1-4ai*S 
5S&tt6CEt©V7 h"?x7/A-H"7x7lSl'> 30 
Sal'-zs >7j£= 

[»#S8] iia!2A-K'7x7£®&ftlftT-57 7h'7 
x7dt tAM7 h'7<A', OS£#tT£<!:£4#«£ 
■f 5-7 77h7x7/A 

- K«7x7ttW->5 a > 3 >7j*£. 

IM#B9] 77h7x7yial/-^mHIyS 
al/->3>8I1f^T, HfT7°D^5A^Hff$n 
3^CD7°n7* 7A7 KU*C*hfcL-TfSfT7 , P^7A<Z> 

ktlV>$V>7ji-t7°U>?yk7\* K<D 40 

tnil-ySa I/— > 3 >SB= 
[B*|10] 7 7 h^x7v$al/-^£-atriif§-> 
5al/->3>MT*^T, Hff7"D^7A««*fTS 
ft3P$<7)7P7'yA7 KU*ldJtJ&UT*fT7*a^7A 
©*^3-K©HfT!8*fl»«&aStt^e^S*L., 7°D 
7*7A#<7>^<7)*'t7'P7*yA7 H U*J&»&ffr*3 — 
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•>S a I/— >3 >73j£. 

[fswc&ssfciftw] 

[0 0 0 1] 

7^>Sal/->3 >bTA-H9x7ft*KfS/N- 
K*x7IM81MI£. tCCPU8»CA-K*->5a 
>3>UT77 K!>x74ftlt4y7 F7x7ffi 
fBBftS'J^L-T. 77 h7x7tA- K"7x7©W 

[0 0 0 2 ] 

[&*©&»] ffi¥«cpu£rtgBt;:l#-7LS i (as 

I C) ®M5BJIBIBJ©fi«K:#K A-F7x7lffrA' 
-f T.KitRfilia)vXxA^ltgPtT<73A- K "7x7£* 
©A- F-7x7T»f£T3 7 7 h"7x7*^tf«ffi«ffi 

[0 0 0 3] Z<DTctb, JfSa<E>A-K'7x7£v3aLly 
-y3>tTA-F7x7^at5A-F7x7I^ 

fl»«)A-HSi'Sal/->3>LTV7h'5x7«tt 
ff-tS77h«7x7H5fi!R**'J>^LT, 77h7x 
7tA-H"7x7©H#*3feff bTH56*it»SttPI-> 

[0 0 04] A-Fi7x7H56IR»T?tt, ±KJi21»A 
— F£x7£, HDL (Hardware Descr 
ipt ion Language) l>tyS a. 1/— 
5/3>LTv*xA»jf£»&IiE£ffoT£D> 7 7 h "7 
x7W»ai«Ttt. 7y hCPUfflKMSSSftfcV 
7F-7x7 (WT. tr-rvV-fuifJkt^) £p 
>/^*U *-yy hCPUffl(D^7*->*x^r-ii-h* 
^ySalz-^C^fJ tTJU;#ATy 5al/->3 
>LT^-7*y h7*a!/7A©«ffi*ff"5T^5. 

[0 0 0 5] 77S7i7iIfiTffly;al/-y3 
>7jffit«, HDL^fflUTlMlC^-y^bCPU 
(DCPUtxJI'^fPPKL, Z-fyVfuifyl* if- 
fy KPUfflC7-X7'n^7A) *3>/H^LT 
^-yy FCPUfflC*7-7x7 h3-K**l«U * 
-7*y FCPUWffc'frty HT->5 a I/-/3 >£fT5 
#ffi?J<»5. :OHDL*fi|tJfc*ST(l. 
CPUfflA- K-?-<Dfc©$rS^T-5©TE5t(Iv5a U 
—>3>*ff3CtJ9 t T*S*«, 7ny^M*T?yS 
aV-y3>$ff5«fySal/->3> lC*Hf C«f M 

[0 0 0 6] SAc. 7 7h')x7^MTOySal/ 
->3>Ml:H. ^-yyhCPUO^I/^KOC 
PU^x^CslgT'ff-l&U 7-y'7h7"D^7A5: 
P>A<;H,T^-7*y hCPUffl©t7'yx7 Fp- 
F££f£L, 7-y'7hCPUO^t7hTySal/ 
-->H>*fr 5 C»77£te. 7D 7 7lfi 

STySal/— >3>LTWi^(Dt, ySal/->3 
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[0 0 0 7 ] I (Oi ofl:^ l/^M-> S a U— / 3 > 
*fT5*ffi*ffl^fct)©C**W¥6 - 2 5 0 8 7 
S, 6-324883 ^&«£E*<05891#& 

3. :tlblt lrVj*ftt> CPUan©JifflxA'f 7. <D»j 

>"C*frl/, ^©{160)77 F t 7x7gS 7 >£#7F CPU 
!TCPU ; &fMffll5Ty5al'-y3>LTM. 
[0 0 0 8] H4tt, »0^1/^Ty5il/-> 
3>*fr5*a*«[ISW{^Ufe"b©Tf*0, 9—fv 

ISS (Instruction Set Simul 
a t o r) J:T?*fr"$"3*ME**L-TV»4. F 
/"ajf^ACS. 77'.) 7- ->a>> tMXF7-( 
A*, 0S#£**13. 
[0 0 0 9 ] CPU^rtgBtCfif^LS lC0y5al/-> 

>y KCPUfl(tC3>A'f;H/, I SS^LT*X F 
±T*fTb, «©A- H"7i7»»litt*0»l-/5 a 
U-*£ffl^*#8t)&*R5nT^5. CPUCD*77-fe 
I SS«CD- tlMzfttzHT^Z. 
[0 0 10] V7h'?x7ii8S«l:©y5a 
l/—>3>*ffi(C«> CPUtfMtfflLSW, * 
-7"*7 h7"ny7A^3>/Hil/LT*7hCPUffl(D 
yT7*-7x7 Fn-F£±/£U itttiN^ hC PUO*^ 
■fe7Fty5il/-y3y^fT3JM*5. COTjffi 
tt, ->5al/—>g>*<#»K:fl5aT?tt*«*«, 7 □ -y 
7 KJHT-y5al/-y 3 >T#rttV^tttt>%5 

£ v$ il/->3 >T£&^<7>T\ yial/-/3 

[0 0 11] I O J; p6E8^ h C P UC^t y h 
t->5 a 1/-/3 >4ff 55EFjt*ffl^fcfe©fci|#H¥ 1 
0 -2 6 0 8 6 5*t&«£EiW>«9l#»-5. £©5891 

A-F"?x7C0ligv5iU-->a>Tllfi : b, -?-<Dfl!s 
©V7h l ?i79»**7hCPU±Ty5al'-y3 

[0012] 

[5BWjWK»U J: 3 £■*-**■] •>5il'-y 

ff£, I SS&fflHTfr3*>. ySal/- 

^7 hTy^-ff-f :7*fcSft*TfT ?fr<DZ% 

ofc, M#CD«^tt, LSI (ASIC) CttSCP 

7y F7a^A<7)Mfg£rT^<fc^T#, M»i:T5 
C PUffl^l/^;K!)T/ty ?<D~i>jmttSiZ>tf. Iii 
I S SJiT^— 7-y VJutfy k^Ti 
TZtzib\z* lflE»l;:fciHDL£jBV>T£fr-r3*£«fc 
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ott«n-a»*a*. ya-tvu-*-f 7^ ^m«T?*ff 

[0 0 13] -7J> &#<D«£l£, 7-7-y h7"Dy*7 
A<DgSfr£*3, 74 7^»«T?fr50T, 

« 3 C P U & -> 3 a U~ F T * 

[0 0 14] £>t^OlE5tftv5ily 
-ya>SimV7 F'7x7/A-F'7x7»f«>' 

10 [0 0 15] 

A-Fr7x7mW->3iU-v 3 >7jffi«> CPU^A- 
©A- h'5i7HA- K2x7fiiE#»*fflHTv5 i 
U~>3>£frK A-h' I 7i7$IiHI?tl.V7h 
-)i7BCPUy5al/-^^ffl^Ty5il/—>3 > 
£r?K A-Fyi7SISa«L/j:^77h')x7H 
*7. F*-f 74 7"P5'5it'-S/3>*:fT3 ;i<h£!f#S& 

[0016] iftECPuw^^-fex-r^y^'J 

20 tt, WeCPU->5 3.Iy-^«tD-*;i/CJ#OC:<i:* 
[0017] 

[00 18] 01tt< *»7 7h'7i7/A-F 1 7 
x7©Mv3ily-->3 >*ffi*KWr*BI"C*«. 

[0 0 19] Ill^tA-F'7i7ilfi2TH 
9—fv FCPU6IW©«#0LS I (ASIC) 4y 
Sily— >3>LTttSEU 77 h l 7x7H5S5l^ 1 T 

30 «, ^-y«y hcpu»»©A-H*. **i/-^;i'©c 

PUCDv5:x|y-*-T?<&5 ISS (Instruct i' 
on Set Simulator) T v Sal/- -> 3 
>LT7 7 F l 7x7£&!rt3 < , dOISSH 
CttCWBTEifiSft-C^O. RTLEaitCtt^TvS 
iU—>a>«flBItt*l 0-10 0fSSff^V». 
[0 0 2 0] AS I C- I SS-f>^7i-74H C 
PUySal/-^tS5ISStLS I (ASIC) i 
Sr'f>^7x-7bTi3D. I S S (i< ASIC-IS 
S<>^7i-X4^LTAS I Cfr£9JD&«?M*iH* 
40 **SltS5. *-7>y FTW^A 3 tlte. 77°U^ 

-->3>> rAM7F7-f;\% osmni). 

[0 0 2 1 ] ifc. CPUO*7i't7t5^tUU. 
A- F?x7E&T#fci£5©Tte&<, □ -ftJWcft 

5. ^-7*-y FCPU(7)*77-fe7r-5^ : &U^A- F 
■7x7lC*-5i:, A-h'iyi7C^Dy^ffiOy5a 
V-\ v 3 >IC^#5 nTffl«CBIB*«*»*»o T L * -5 fc 
»C. 77 h^x7ftCIMi:^t 'J*«ffc1*TV> 

-So 

50 [0 0 2 2] t8W->SiU—>3>jS»tbT, ^-y 
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7 hCPU£i,fl.C0A-F7x7«. RTLIBjiT^Sv' 

I,*. I S S co v 5 x V— 7 . r/ty^^ffl^S. 
[0 0 2 3 ] ZZT, 7-7*7 hC PUTlifTTi.7 B n 
7*7AC0ol3, A-K^x7«il^^-r-5^T^5 

os-^t'aw^ b*7-r a^pi 7-7*7 he puisittfc 

nWW^U I S S£ft-LT*7 h±TSIfTb, A- 
K "7 x 7 <t teMPfri C*fT Stl577Uy-y 3 >H 
A- H 7 x 7foft1fil2.^ Z t b -> 5 a I/- v 3 >ffi{f 
^*S*^tl7i^CDT\ *Xh7y/^T^T3>M 10 
"OH,, *7.H±T-Hf7-r^o 
[0 0 2 4] OS^t/HXF? 

mtfCW§rC'E)££n£7-77°D7'7A) 7- 
7*7 hCPU03>;W7T3WH JH>T, 7-7*7 
hCPUfflC0:t7*vx7 K££fi!tU A-F9i 

7i««^ICHfT$n§77 , U^— ->a > 
/-;i/V7h) £, #7, hC PUC03>A-f 7T=l>A 
-TJ1/LT, *7 FCPUfflco:t7*vx7 h3-b*£±i& 
TS. 20 
[0 0 2 5] 7-7*7 FCPUfflCO:t7'-7x7 hn-F 
£*7, bC PUfflCO:*7*vx7 h3-F£U >7-f3<h 

I S ST^b1i-5=J- FC07 h^7£ttS772-B\ 
I SSI1 ^-7vx7 h5r*fT-r^i#iw. 3-FC07 
FU"7£=fcoT\ HfT«Jt£ I S S t*7. hCPUiC 

[0 0 2 6] _Li£co,£?f;:. *Sfi9l«, A-F>7x7£ 
«l£i|ifflb&c>7-7*7 FtW^AS, *7hCPU 
C0:t77x7 Fn- K'\a>A-r;Ubfe^{c*7 KP 
UiTeMllfT-fSCOT, (77U7-: /a>, t/H 30 
7F7-fA\ OS#CD) £TC07a7*7A£, I S S £ 

[0 0 2 7 ] A-F-7x7£ifi1gfMffl|-r37-7* 
7 F7d7*7A£ I SS^LTUfff 3COT> 7-7' 
^ F7n£*7AC0t*^T£*7 hVyy^-fr-f 77=t*f 
^T*fTT§*^lCtk^T. A-F7x7Kft#-f3» 
« t> JS H i ' -> 5 x 1/ -: v a > 5: O Z t tfi T * 3 , 

[0 0 2 8 ] 02H #fg^C07 7F7x7*j££lft r ! r * 
"f ■SSTS.-S,, ^h-7y>^^f^7'T*3>/HiK 40 
HfTbfcS^tK. 7-7*7 hC PUC0^U^;|/TC0 
•>Sal/-y 3 >te*nJ^£ft3£:;6> CcoSg£iliD 
3 7 7 U 7 - v 3 > CO& HB# r^«iE{?R * 7 7 U 7 - -> 3 
>t^h?yy?-fr^ zntW&t <Dm\Z H£ UT^ 
So ^C077'J7— >3>C0jrLlB#rafflIEgl5T(J. *7 

p u co^-t v v £ &o £ ©$aji Br m co mtz z 

ItW-fSf'cfcO**. 7 7U7— >3>co^Srfi¥P B t ]coM 
[0 0 2 9 ] 03te, A-K7x7^Iffi»liU^7 50 
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7" , J7-->3>^^7-^77 hT£3il£cot&18-> 
5 a U--> 3 >Zt&Wt %mT°$>%, 

[0 0 3 0] fg3C^-TJ:ei{', A7-7 h£-f— 9-^7 
hfrbgMLT/^'WSttU ^ILfeCch^filDii 
*Ta»f-SA-H7x7gi'^«. RTLieaiTlSJlv 
5 x U - 7 £ m ^ T -> 5 x U - v 3 > £ -5 o 

[0 0 3 1 ] A-F7x7C0&|ft7J5£frbTCP/I P 
x-^x-^&ifftTJ^tC^mbTTCP/ I P^-Tx- 
^£igftT-5xA-r 7F*7-f I SS^^LT 

HSU ySal/->3>^, ^7 7*£fl?^l-T® 

g&ftH. *XhCPU±TM»fLTy$al/-y3 

[0 0 3 2 ] 

[nis^j] mz, *mw<Dmmm\zo^Tmw$:»mi< 

[0 0 3 3] 1411 *5§BJC0-HJ|^C0«^S^T7* 
□ 7!7IT^5. *3IJi0i]COtaii->5xl/-->3 >7jS 
«, 77 h-7x7->5xW-7 1 Oi. A-F7x7!£ 
Ji->5il/-7 1 1 t. x-7iMS«. HfrvSxU- 
7C0^0#A. ±#C07D7 7C0gS5:fTP->5xU- 
7ffg-#ai 2 £^b$)5££n3. 

[0 0 3 4] *fc« 77 h'7x7v'5xl/-7 1 Ott, 
HfT-r^7'P77A 1 3co7'o7*7A#7>7£'ti& 
U. 7 > a77ACOHfi : «* : &^7 h7v>tcTS75\ ^ 
^l/^Jl/v5il/-7tcTS7J^WWr^7°a77A* 
7>7lt«^gl 4t, CC0Jt«¥ftl 4 CO^*(Cct o 

5t, ^tl/^ySal/-^ 1 6i, ffr^U^;i/->5 

xu-7i 6*ft2tz^%&\zmftmffl<nmiEZfiom 
nmmmiE^ nt. ^nfT^s ist, a- K7 

x7lfe?|->5xl/-7 1 1 ir-^^DJRD-f 
7eg^gl 9i5j;c>x'-7Sffi?a2 0 t^b#l^$ 

[0 0 3 5] £fc. A-h'7x7lIySil/-^ 1 1 
ti. 77 h>7x7v5il/-7 1 0 <hx-7 ^-^ 0© <3 
1-Sx-7Cii^g2 o*J:t;f-^Si¥g2 1 t, 
^Hff¥fS2 3t*eM^n5. 

[0 0 3 6] 0 511 *^BfltC^C^T. Hff*7*>*x7 
h * i 7 a 7* 7 A * 7 > 7 it & ¥ f£ £ ft P£ T -5 HI 0 

[0 0 3 7] xA*77*^f^i?i577 h7x7(Ju>A 
^Jl/b, OS*ti: : blcU>7L,T, U fcte^-f^ 
Hff^7*vx7 h£^f^o ^C03>/W;U, U>7 
P#(C^7*-7x7 NH-KC07 Vl/7,mmtmWft®<Dtt 
m^ZfttiTZ, x-co^. ^coMff?SJ;0«!iSi*l§ic<i; 
oT, 7F^7tt?fii:#4?llfT» , S (^HiW>5a 

u-^mmr-mn -rs^t^ : 7-7*7 hep ut-h 

^H«)fPUfc^co||fT : 7'f 5 >7*^TIE5t^-> = x L^- 
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<f?) . (*7hCPUT) Btt*<fr**fTT*II»T* * 
frT5"<£#^ : ^-y>y KCPU-eco*«)f^^-1'5> 

[0 0 3 8] ^{C. H4*Jfl^T. **Sfi«0>IMfc*K 

A#9>?ttt£?g:l 4C*VJT, 7d7*7A#7>7 

d»A-K^i78ftl->SaU-^ 1 l^©7£-fc;**j£ 
LTH*«£HH:, f-^€I¥gl 9^LTt-;S' 
£A-F7x7Hfflv5:iIy-* 1 l'MSHrf-S. A— 
Ffx7lly5al/-?1 ITU f~i'ffl?S2 

[ 0 0 3 9 ] 7a^5A#7>7tt!£^|gl 4 1' 

*t»T. 7D7'7A#7>7€^CPUl*lgBTcDilfT£ 

[0 0 4 0] 7D^7A#«7>*Jt&^g:l 41; 

*lr»T, 7P7*7'A#7>7ffi#CPUrtgIST©#|fi : £ 
^LT&9, AO. fifiM>^*ff?R«T£fT-r*'«£* 

ai7c«s*i. Nop^*aiERiBi»«it»Aan 
[oo4i] *%w<D-nmw*m«-czfzff, 

y5al/-^±T*fft-57D^7A©»Si:l/T. W 30 
»«»*a*##T57W* K^-f A\ OSftif#S| 
[0 0 4 2] 

^±iKWLfcck3(3, *56Wtt. CPU 
K^x7©Slff!R«&A-H'?x7frjfi^a»« I S S * 
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fcJHK CPU±Ti577U^r- >3>li*Xh7y 

a U- x 3 >£fT 7 d <!: . 
[0 0 4 3 ] Sfc. A- KCi7iC-f >^7i-7« 
S I S S$ffl^T^S£&. V7h7i7t^T^ 
NV-»^'fT--<^3tClR«TllffT50(Clt'<T, A- 
K"7x7lCft#-r^»^t)^HiCv5iU— h-f^di 

[0ffi0>f3!*fcf&g|] 

[Ell] *^OV7f7x7/A-h*7x7ffiiyS 
iH>3 >7Jffi£I&0flT3 0T&&. 
[02] *38WOV7h'?x7*lS*KWrsHT?ife 

[0 3 ] 77Uir->3>^iT/-Jl'V7hT$i5l 

[04] *mm(D-mmm<Dm^^ty'ay^mx'h 

-5. 

[05] Hff*7vx7 Y&£.T$^uVyUK^y*?VL 
[0 6 3 a*©|fl|||->5 3.U— >a>*ffi*BiWt*H 

1 77h9x7HSS3R* 

2 A-K"7x7»BfR* 

3 9-VyY-fu9yb> 

4 AS I C- I S S-f >77x-7 

I 0 77 h7x7->5i U-^ 

II A-h'vi7iiy5al/-^ 
12 y'ak-i'flfi 

1 3 ^fT7ny^A 

14 7a^7A*7>71t^^ 

15 ^HfTl8««r)**#a 
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